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N22193217. PecfrepaT 

FIELD: seismic prospecting in media with complex tectonics, specifically, 
survey of ocean floor. SUBSTANCE: method is related to recording and 
processing of reflected seismic signals forming tensor field of velocities 
and 3-D image form, for instance, during seismic 3-D prospecting of 
complex tectonics. EFFECT: enhanced noise immunity. 21 cl, 8 dwg 
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Mcnonb30BaHne: npn npoBeAemw ceftCMopasBeAOHHbix pa6oT b cpeAax co cjiowhom TeKTOHHKOfi, 8 
MacTHOCTH npw cbeMKe OKeaHUMecKoro AHa. Mcnonb30BaH cnoco6 perncrpaqnn m o6pa6oTKM OTpaweHHbix 
ceiicMMHecKMX CMma/iOB, co3A3K)lahx TeH3opHoe cywiMiipoBaHHoe none CKopocrew m 3D-MepHyro (jDopiwy 
M3o6pa>KeHMJi, Hanpuwiep, npn ceficMWHecKofi pa3BeAKe 3D-Tvina co cjio>khow TeicroHMKoft. TexHWMecKtitf 
pe3y/ibTaT: noBbitueHwe n OMexoycro m h m b o ctm . 2 c. u 19 3.n. (fc-jiw, 8 m. 

OnMCAHME M30EPETEHMfl 



M3o6peTeHMe KacaercH ycTpowcrBa n cnoco6a perocrpaMUM w o6pa6oTKn 0Tpa>KeHHbix cewcMWHecKnx 
cuma/iOB c uenbio M3yneHi4« cpeAbi co cno>KHofi TeicroHHKOfi. 
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ripw MHoroKpaTHOM oxBaie mctohhukm h npwsMHMKM oTpaweHHbix ceMCMWMeaoix cwrHanoB pacnonararoTcn 
Ha noBepxHocru n3yHaeM0tf cpeflbi. 3anncn b B^e cewcMUHecKHx Tpacc cjDopwmpyioTCfl b rpynnbi c 
oflMHaKOBOM cpeAHeM tohkom. Cepnw 3anncefi, CBfreaHHbix c oahow h tom >Ke cpeAHew tohkom, o6pa3yiOTTo p 
mto oSbiMHO Ha3biBaeTcq MOHTaw ceMCMMHecKMX Tpacc c o6meft cpeAHefi tohkom. Hto6w nonyHHTb Tanow 
moht3>k cewcMMHecKnx Tpacc, mctohhmkh linn 3MMTTepbi m npweMHMKM AonwHbi 6brrb pacnpeAeneHbi no 
noBepxHOCTM cpeAbi b cooTBeTCTBiin c onpeflejieHHOtf reoivieTpMMecKow opraHM3ai4MeCi. 

Mo>kho BbiAejiMTb ABe KaTeropnn ycrpofiCTB: 2D- v\ 3D-Twna (2-wiepHbie w 3-ivtepHbte). B ycrpoiiCTBe 2D-Tnna 

HCTOMHWKW M npM€MHMKM TeopeTMHeCKM AOJDKHbl 6blTb pacnpeAeneHbi B J1MHMK) no nOBGpXHOCTM cpeAbi, 

HTo6bi o6ecnenMTb nnHeiiHoe pacnpeAe/ieHne o6lumx cpeAHMx tohck (OCT), unw, APyrwMM cnoBawiM, mto6w 
mo>kho 6bino cMHTaTb, mto MMeeTca eAMHCTBeHHafl ropn30HTa/ibHa^ KOopAHHaTa Ann k3>kaom OCT. 

B ycrpo^CTBe 3D-Twna mctomhmkm h npneMHUKM pacnonoweHbi tbk, mto6w o6ecnennTb pacnpeAeneHne 

CpeAHMX TOMeK no nOBepXHOCTM, TO eCTb OTHOCMTbCfl K HUM KaK MMeroUUMM ABe ropW30HTanbHbie KOOPAMHaTbl 

AJin Ka>KAOM OCT. 

B naTem-e <t>paHMHM FR 2 729 766 ot 23 nHBapn 1995 roAa, BKHJOMeHHOwi b HacroamyK) 3aflBKy b KanecrBe 
ccbmKM, BMecre co Bceivw acnexraMM o6pa6oTioi xapaKrepHCiw m napawieTpoB n3ynaeMOM cpeAbi 6bin 
onucaH cnocoS n3yHeHn* cefiCMMHecKiix cumanoB, Hau6onee yflo6HbiM pjva u3yHeHMH cpeAbi co cjio>khom 
TeKTOHkiKOii m nonyMeHiin napawieTpoB, xapaicrepw3yK)ii4Lix, no KpawHefi wiepe, cyMMnpoBaHHoe none 
CKopocreM, accoqunpoBaHHoe c aneiueHTaMH OTpaaraiouiew cpeAbi. B cnoco6e, onucaHHOM b naTeHTe FR 2 
729 766, npeAJiaraeTca, b MacTHOCTM, 3anncb neTbipex cepwwHbix cewcMMHecKnx cbeMOK 2D-Twna, 
aHanornMHbix o6biMHbiM mopckmm cbeMKawi 3D-Tnna u opneHTnpoBaHHbix b MeTbipex HanpaBJieHwnx, w 
nio6bie ABa nocneAOBaTe/ibHbix HanpaB/ieHHH HaxoAflTca npaxrMMecKti noA yrnowi 45° Apyr k Apyry. 
Cyu^ecTBeHHoe npewwyLnecTBo 3Toro MeTOAa b tom, hto pemcrpaMWH MOweT 6biTb ocyLqecrB/ieHa b Tpex 
w3MepeHnnx c perncrpauMeM 2D-Tnna Ann cpeAbi, KOTopaa MO>KeT 6brrb M3yneHa TonbKO b Tpex 

M3MepeHMflX. 

L|enbK) npeAnaraewioro M3o6peTeHn« HBnaeTca pa3pa6oTKa cnoco6a perMcrpaunn m o6pa6oTKii 
oTpaweHHbix cewcMMHecKnx cumanoB, co3Aawmnx TeH3opHoe cywiMnpoBaHHoe none cKopocrrefl n 3- 
pa3MepHyio cf>opMy n3o6pa>KeHMa, HanpHMep, npw Ha3ewiHOM ceMCMWMecKow pa3BeAKe 3D-Tnna co cno>KHOfi 

TeKTOHUKO^. 

CnocoS, ocyujecTBnqeMbi^ no HacronmeMy M3o6peTeHMK) m OTHOcnujnwc« KTaKowiy Tuny, npn kotopom 
ncnonbsyeTCJi, no KpaiiHeii wiepe, oamh ncroHHUKynpyrow BonHbi n npnewiHUKM BonH, OTpa^eHHbix, no 
MeHbiuefi rwepe, oahum oTpa>KaTeneM cpeAbi, a oTpaweHHbie BonHw 3anncbiBaK>Tca b b^a© cewcMUHecKnx 
Tpacc, m OTnMHaeTcn Tewi, hto: 

a) reHepiipyiOT AOcraTOHHO 6onbiuoe nucno cewcwiMHecKiix Tpacc BAonb 3apanee onpeAeneHHoro nepBoro 
HanpaBneHMJi A^n nonyMeHkm b stom nepBOM HanpaBneHMM nepBoro nnoTHoro pacnpeAeneHun cpeAHiix 
ToneK (CT) nap mctomhwk - npneMHMK, KOTopwe npoM3BOA«T BbiLueynoMflHyTbie cewcMimecKMe Tpaccw, m 

Ann Ka>KAOM M3 cpeAHwx TOMeK (CT), pacnpeAeneHHbix BAonb nepBoro HanpaBneHun, o6pa3yK)T MOHTa>K 
cewcMMHecKMx Tpacc o6u|mx cpeAHwx ToneK (OCT), rpynnnpyn Bee cewcwinMecKwe Tpaccbi, npow3BeAeHHbie 
napawn mctohhmk - npneMHMK, KOTopwe no cymectBy BbicrpoeHbi b nnHMK) BAonb nepBoro HanpaBneHiin, 
npw 3tom cpeAH^fl TOHKa Ka>KAOM napbi coBnaAaeT c o6u4mmm cpeAHUMM tohk3mm (OCT) MOHTa>Ka 
ceficM MMecKMx Tpacc; 

6) o6pa3y»OT BTopoe ruiOTHoe pacnpeAeneHwe cpeAHwx tomck (CT) BAonb BToporo HanpaBneHun, 
nepneHAwicynnpHoro BbuueynoMHHyTOMy nepBOMy HanpaBneHMK), a MOHTa>K cewcMMMecKnx Tpacc odujMX 
cpeAHnx ToneK (OCT) o6pa3yK>T a^h k8>kaom M3 cpeAHwx TOMeK (CT), pacnpeAeneHHbix BAonb BToporo 
HanpasneHUfl, rpynnnpyn Bee Tpaccw, npoii3BeAeHHbie napawM mctohhuk- npweMHUK, KOTopwe no cyu4ecTBy 
BbicrpoeHbi b nnHMio BAonb BToporo HanpaBneHMH, npw stom cpeAHna tomk3 Ka>KAOvi napbi cosnaAaeT c 
o6ll|mmm cpeAHMMM TOMKawiM (OCT) MOHTa>Ka cefiCMMHecKwx Tpacc, HTo6w nonynnTb cepnw nnHuft o6lahx 
cpeAHwx TOMeK (OCT), napannenbHbix nepBowiy m BTopoMy HanpaBneHnnw, KOTopwe o6pa3y*OT 
aHannTWMecicyK) ceTKy h ee nepeKpecrwi - aHannTMMecKne y3nbi, MMcno cePiCMUMecKMx Tpacc b k3>kaom 
MOHTa>Ke cewcMWMecKMX Tpacc o6lamx cpeAHwx TOMeK (OCT) aoct3tohho Ann npoBeAeHnfl aHann3a KpuBbix 
BpewieHM npo6era ceMCMMMecKHx BonH. 

B cooTBeTCTBMM c eu4e oahom oco6eHHocTbio Hacroni^ero n3o6peTeHM« ^BnsieTCfl to, mto TaioKe renepupyiOT 
TpeTbe nnoTHoe pacnpeAeneHne cpeAHMX TOMeK (CT) BAonb TpeTbero HanpaBneHnq n nnn Ka>KAOM H3 
cpeAHwx TOMeK (CT), pacnpeAeneHHbix BAonb TpeTbero HanpaBneHnq, o6pa3yK)T MOHTa>K cewcMHMecKnx 
Tpacc 06114MX cpeAHwx TOMex (OCT), rpynnwpya Bee ceiiCMMMecKne Tpaccbi, npon3BeAeHHbie napaMM 
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MCTOHHMK - npneMHMK, KOTopbie no cyLMecTBy BbicrpoeHbi b jihhhk) BAonb TpeTbero HanpaBneHMq, npw stom 
cpeAHJia TOMKa Ka>KAOM napw coBnaflaeT c o6uuwmm cpeflHMMM TOMKawiM (OCT) MOHTawa cetfcMMMecKMx 
Tpacc, a mmcjio ce^CMvmecicnx Tpacc b Ka>KflOM MOHTa>Ke cetfcMMMecKwx Tpacc 06114MX cpeflHwx TOMeK (OCT) 
AOcraTOHHO ana npoBefleHun aHann3a kpmbwx BpeMeHM npo6era cewcMnnecKnx bohh. 

CneAyiomefi oco6eHHOCTbK) Hacroamero n306peTeHHfl nsnaerca to, mto TaioKe reHepupyioT MeTBepToe 
n/iOTHoe pacnpeAeneHwe cpeflHux TOMeK (CT) Bflonb neTBepToro HanpaBneHH* m fl/in Ka>KAOw 143 cpeAHnx 
TOMeK (CT), pacnpeAeneHHbix BAonb MeTBepToro HanpaBneHMH, o6pa3yK)T moht3>k cewcMHMeaaix Tpacc 
o6iunx cpeAHMX TOMeK (OCT), rpynnnpya Bee ceMCMWMecKne Tpaccw, npon3BeAeHHwe napaMW mctohhmk - 
npnewiHUK, KOTopwe no cyii4ecTBy BbicrpoeHbi b jimhmk) BAO/ib MeTBepToro HanpaBneHWfl, npn stom cpeAHaa 
TOMKa Ka>KAOfi napw coBnaAaeT c o6\i\ev\ cpeAHefi tomkoH (OCT) MOHTawa cewcMHMecKnx Tpacc, a mmcjio 

Ce MCM MMeCKHX TpaCC B Ka>KAOM M0HT3)Ke CeMCMMMeCKHX TpaCC OCHOBHblX CpeAHMX TOMeK AOCTaTOMHO aji« 

npoBeAeHUfl aHanii3a kpmbwx BpeMeHU npoSera cewcMUMecKwx bojih. 

B cooTBeTCTBMM c eme oahow oco6eHHOCTbio Hacroflii4ero w3o6peTeHwa Ka>KAoe M3 TpeTbero w MeTBepToro 
HanpaBneHwii naxoAMTCH noA yrnoM npn6nn3MTe/ibHO 45° k KawAOMy M3 nepBoro n BToporo HanpaB/ieHwti. 

C/ieAywLiieM oco6eHHOCTbK> HacroHLyero M3o6peTeHM5i flBnaeTca to, mto aHannTMMecKan ceTKa HBJineTc* 
BcnoMoraTenbHOM a™ ycrpoficrB perwcrpaMww orpaweHHbix cefiCMMMecKwx CMmanoB. 

B cooTBeTCTBun co cneAywmefl oco6eHHOCTbio HacToaujero n3o6peTeHna nBmejcn to, mto 3D-oxBaT 
njiOTHoro noBepxHOCTHoro pacnpeAe/ieHMP ocymecrBJiHKrr oAHOBpeweHHo c o6pa30BaHneM aHaniiTMMecKoii 
ceTKM, h to, mto cpeAHne tom km (CT), pacnpeAeneHHbie BAonb Ka^oro m BbiweynoMaHyTbix HanpaB/ieHiiw, 
OTAeneHbi Tex, mto nonyMeHbi a™ 3D-oxBaTa. 

CneAyiomefi oco6eHHOCTb»o Hacroflmero U3o6peTeHn* flB/iaeTCfl to, mto aHa/WTWMecKa* ceTKa ncnonb3y*OT 
c 3D-oxBaTOM, ocyujecTBJifleMbiM npeABapnTe/ibHo. 

CjieAyioujew oco6eHHocrbK> Hacrroflmero M3o6peTeHiifl flBnaeTc* to, mto Ana Ka>KAOfi o6u\ev\ cpeAHefi tomkm 
(OCT), cooTBeTCTBy lome vi onpeAeneHHOMy aHannTMMecKOMy y3/iy, onpeAenaroT 3HaMeHne KpuBM3Hbi kpmbom 
BpewieHM npo6era cewCMWMecKWX bojih b k3>kaom HanpaBJieHMi, a nonyMeHHbie TaKHM o6pa30M 3HaMeHwa 
ncnojib3yiOT AJifl onpeAeneHUfl KOMnoHeHTOB CKopocrHoro nona b momcht BpeiweHM tg, CBH3aHHbiii c 

BbiiiieynoM^HyTOM o6u4ew cpeAHefi tomkow (OCT) h aia AaHHoro OTpawaromero aneMeHTa cpeAW, MowieHT 
BpeMeHii tQ HBnfleTca BpewieHeM BepTHKanbHoro nyTM c oTpaweHMeM npn oTcyTCTBun CMe^eHna Me>KAy 

MCTOMHMKOM H npneMHUKOM. 

B cooTBeTCTBun c eti^e oahom oco6eHHOCTbK> Hacroamero M3o6peTeHwa TaKne napawieTpw, kbkq, t , min , 
tp max , xapaKrepM3yK)i±|ifie reoMeTpwio OTpa^aiou^ero axieMeHTa, onpeAenaiOT H3 KowinoHeHTOB CKopocrHoro 
no/ifl, CB«3aHHoro c BbiiueyKa3aHHbiM oTpa^caiOLMUM ajiewieHTOM, npn stom 0 npeACTaB/iaeT co6ow yron 
iwe>KAy nepBbiM n ccbmoMHbiM HanpaBneHnewi, ^ mln m ^ max cooTBeTCTBeHHo o6o3HaMa»OT 6onee HM3Koe v\ 
6onee BbicoKoe 3HaMeHne naAeHw* OTpa>KaK)inero sneMem-a, a T o6o3HaMaeT Bpewia nyTM. 

C^eAyiOLMew oco6eHHOCTb»o Hacroflmero M3o6peTeHMfl qBnneTC^ to, mto aMefiKM aHannTimecKOM ceTKn - 
npasnnbHbie. 

CjieAyromefi oco6eHHOCTbK) Hacroai^ero M3o6peTeHWJi flBnjieTCfl to, mto flMetiKH aHanMTMMecKO^ ceTKM - 
KBaApaTHbie. 

C/ieAyKDii^eCi oco6eHHOCTbK> HacronLAero M3o6peTeHMa mnnerc* to, mto AMeMKw a Han uTMMecKOM ceTKn 
MMeioT 0opMy napannenorpaMMa. 

C/ieAywmew oco6eHHOcrb»o Hacroflmero M3o6peTeHMfl flBJiaeTCfl to, mto wcnonb3yeivioe ycTpo^crBO 
coAep>wiT, no MeHbiuel^ Mepe, ABa p*Aa npnewiHUKOB, pacnonomeHHbix Ha aHajinTMMecKow ceTKe m, no 
MeHbiueii Mepe, oahh mctomhmk; npn 3tom npneMHMKii aKTHBM3npyioT cornacHO TMny nonyMaeMoro oxeaTa, a 
mctomhmk HaxoA^TCJ? Ha nxiM OKO/io oahoto BbioieynoM^HyToro p^Aa npneMHiiKOB npn Ka>KAQM Bbicrpene. 

npenMymecTBOM Hacroflii^ero M3o6peTeHMfl nsmeTcn to, mto aoct3tomho eAHHCTBeHHOfi cbeMKn 
cewcMMMecKMx cuma/iOB ahp no/iyMeHMj? AaHHbix no ckopoctm, cooTBeTCTByiouiiix aHarwTHMecKOM ceTKe 2 x 
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2D-, 3 x 2D- mjim 4 x 2D-rnna m OAHOBpewieHHo 3D-oxBaTy. 

Bwiecro ocyujecraneHiiyi 3D-oxBaTa OAHOBpewieHHo c nocrpoeHneM aHariMTHMecKOM ceTKM Moryr 6biTb 
ncno^b30BaHbi cewcMMMecKwe flaHHbie 3D-TMna M3 npeAwecrByiomeii cbewiKM cpeAbi, fl/iq KOTopoti 6bina 
CflenaHa aHajiYmmecKaa ceTKa. 

flpyme oco6eHHOCTw m npewwiymecTBa craHyT 6onee HCHbi M3 onucaHMa cnoco6a, ocymecTsnflewioro 
cx>macHO HacroameMy mo6pejem\o, v\ W3 conyTCTBywmwx HepTewew, Ha kotopwx H3o6pa>KeHO 
cneAytoiyee: 

0Mr.1 - cxeiua aHannnmecKofi ceTKw 2 x 2D-Tnna; 
-4>Mr.2 - cxewia aHannTunecKOM ceTKM 3 x 2D-Tnna; 
c}wr.3 - cxewia aHanmnHecKofi cerai 4 x 2D-Tnna; 
4>wr.4 - npuwiep 2 x 2D- m 1 x 3D-Kap™ oxBaTa; 

*nr. 5 - cxewia aHanwTHMecKotf cencn m ycrpotfCTBa npnewiHUK/ncroMHUK Hacroamero n3o6peTeHwa; 

4)wr.6 - cjDparMeHTapHan cxewia ycrpotfcrBa nna oxBaTa Tuna A; 

<J>nr.7 - cfjpanvieHTapHaa cxewia ycrpovicTBa ajia oxBaTa Tuna C; 

ct>nr. 8 - 4>parMeHTapHaa cxewia ycrpoficrBa Ana KowiOnHaqnM oxb3tob rma AmC, 

ya-pofiCTBO pemcrpaMMM ceMCwmsecKHX cumajioB pacnojiaraeTca Ha noBepxHocm n3ynaewioM cpeAbi, 
npniwepawiM TaKOfi noBepxHocru wioryr 6biTb rpyHT wnu wiopcKoe aho (<fmr.5 -7). 

ycrpoPicrBO perncrpauMki cwrHa/iOB BKmonaeT b ce6a, no KpafiHefi wiepe, oawh mctohhi/ik, KOTopbm wcnycKaeT 
ynpyme bojihw b M3yMaeMyio cpeAy m npnewiHiiKu, penicrpwpyiomHe bojihw, cnpaweHHbie ot OAHoro mjim 
6onee oTpawaTe/iefi. OTpa>KeHHbie bojihw 3anucbiBaiOTca b BMAe ceficwiMHecKHx Tpacc. 

Cnoco6 no M3o6peTeHMK> npeAycwiaTpuBaeT ycraHOB/ieHne aHanwrwHecKOii ceTKM, Aaromee B03wio>KHocTb 
onpeAe/iMTb TeH3opHoe none CKopocrefi b BbiiueynoMflHyTofi kicaieAyewiotf cpeAe. 

C 3Totf ueribK) 3HaHMTe^bHoe hmcjio ceftCMMsecKnx Tpacc reHepi/ipyeTca b nepBowi HanpaBJieHww 1 c 
onpeAeneHHbiwi a3MwiyTOwi linn npn yme O k HeKOTopowiy 6a30Bowiy HanpaB/ieHwo. Mwcno ceficwiwHeciaix 
Tpacc, reHepwpyewibix b nepBowi HanpaBneHwn 1, aojdkho 6biTb AOcraTOHHo unn nojiyneHMfl njiOTHoro 
pacnpeAeneHM« CT b yKa3aHHowi nepBowi HanpaB/ieHnn 1. CpeAH** tomkb (CT) - 3to tohkb Ha no/iOBWHe 
paccroflHMfl wie>KAy mctomhukom m npHewmwcoM A*a ashhom napw mctomhwk - npi/iewiHMK. 

Ha Apyrowi 3Tane MOHTaw cetf cwiMHecKMX Tpacc o6mew cpeflHefi tohkm (OCT) o6pa3yeTca aha k8>kaom M3 
CT, pacno/io>KeHHbix BAojib nepBoro HanpaBJieHHH 1, nyTewi rpynnwpoBaHMfl Bcex cewcMnnecKnx Tpacc, 
npoM3BeAeHHbix napawiw mctomhkk - npnewiHUK, KOTopwe pea/ibHo BbicrpoeHbi b jimhmk> BAOJib nepBoro 
HanpaBJieHna 1 m uempMpyioTcq no OCT, to ecTb cpeAHne tohkm (CT) KOTopbix qeHTpuposaHbi no o6uitiwi 
cpeAHnwi TOHKaM (OCT) paccwiaTpMBaewioro wiom-awa ceMcwinwecKHx Tpacc. 

Ha APyoM STane, a npeAnoHTWTenbHo oAHOBpewieHHo c npeAiuecTByioiiiwwi, AocTaTOHHoe hmcjio 
cewcwiMHecKnx Tpacc TaioKe reHepupyeTcn cxoahwwi o6pa3owi aha nonyneHMfl n/iOTHoro pacnpeAe/ieHn« CT 
bo BTopowi HanpaB/ieHMM 2, KOTopoe nepneHAWKynapHO nepBOMy HanpaB/ieHnio 1. MoHTa>K cewcMnnecKnx 
Tpacc OCTTaioKe o6pa3yeTca f\n9\ Ka>KAoft M3 CT, pacnono>KeHHbix BAOJib BToporo HanpaB^eHMfl 2, 
rpynnnpya BMecre Bee ceMCwiMMecKMe Tpaccw, npow3BeAeHHbie napawiw mctohhhk - npnewiHMK, KOTopwe 
pea/ibHo BwcrpoeHbi b jimhmk) BAorib BToporo HanpaBneHvia D; m ueHTpupyiOTCfl no OCT paccwiaTpuBaewioro 
wioHTa>Ka cewcMMMecKMx Tpacc. 

riojiyMaiOTCfl cepiiM hmhmm 11 CT, napa/uie/ibHbie HanpaBJieHMio 1, m cepnn hmhmm 21 CT, napan/ienbHbie 
HanpaBneHMK) 2. 

flBe CepUM JlMHklft 11 LI 21, M3BeCTHbie K3K aHa/lMTMHeCKMe /1MHMM, 06pa3yK)T CeTKy 5 (CWI. CjDMr.1), AMeMKH3 

KOTopo^ npaBMnbHoft (fcopwibi, Hanpwwiep powi6obmahom. Y3Jibi aneeK 4 o6pa3yK)T aHariMTMHecKne y3/ibi Ana 
noxifl CKopocrew. AHa/iwTMMecKa« ceTKa 5 M3BecrHa KaK aHannTvmecKan ceTKa 2 x 2D-Twna. 
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B oahom M3 BapnaHTOB wieTOAa, KaK noKa3aHo Ha $wr. 2, aHanmnHecKafl ceTKa 3 x 2D-Tnna nonyneHa H3 
aHanwTWMecKofi ceTKH 5 nyieM AoSaBJieniifl TpeTbero HanpaBJieHM* 7, KOTopoe pacno/iaraeTca 
npeflnoHTWTejibHo noA yr/iowi okoho 45° k Ka>KflOMy m HanpaB/ieHntf 1 u 2. JImhhm 71 CT, napannejibHbie 
TpeTbeMy HanpaBJieHMK) 7, nojiyMawTca cxoahwm o6pa30M. 

JImhhm 71 nepeceKaroTriMHMM 11 h 21 BTOHKax, KOTopwe ywe HBJiflioTCfl tohiomm nepeceneHiin yica3aHHbix 
jimhmCi 11 m 21. 3tm tomkh TpoMHoro nepeceneHvm 8 HBJifliOTCfl aHajiHTimecKWMW y3JiaiviM w y3naMw 
cywiMMpoBaHMJ? Aii« ceTKM 6, TorAa KaK tohkm ABofiHoro nepeceMeHwa 9 (TO/ibKO wie>KAy KaKOM-nn6o jiwHwefi 
1 1 vi KaKOfi-JiiiSo JiHHi/iefi 21) aB/iflK>TCfl TOJibKO y3^awin cywuvmpoBaHiw. 

Bonbujoe KonimecTBO Tpacc, AocrraTOHHoe a™ nonyneHMfl nnoTHoro pacnpefleneHHH CT BAOfib jwHiifi 71 , 
TaioKe reHepupyeTCfl A^a Ka>KAOM W3 jimhwH 71 Tewi >Ke nyTewi, mo v\ aha hmhmm 11 m 21 , n wiOHTaw 
ceMCMWMecKMx Tpacc OCT TaioKe o6pa3yeTC« ah* Ka>KAOM M3 CT, pacnono>KeHHbtx Bflo/ib yKa3aHHbix jimhmm 
71, m rpynnwpyeT Bee cefiCMMMecKwe Tpaccw, npon3BeAeHHbie napaum hctomhmk - npweiviHUK, KOTopwe 
peanbHO BbicrpoeHbi b jimhhk> BAO/ib TpeTbero HanpaBJieHnq 7 w uemrpupyioTCfl no OCT pacciviaTpHBaeivioro 
MOHTa>Ka ceftcMMHecKMx Tpacc. 

B ApyroM BapwaHTe, noica3aHHOM Ha c|Mr.3, aHajiMTimecKaa cen<a 4 x 2D-Tnna 10 no/iyneHa 113 ceTKM 6 
Ao6aBneHweM MeTBepToro HanpaBJieHMfl 12, KOTopoe npeAnoMTMTenbHo HaxoAMTca hoa ymoM okojio 45° k 
Ka>KAOMy M3 HanpaB/ieHMM 1, 2 m 7. JIwhwh 121 CT, KOTopwe napajijieiibHw neTBepTowiy HanpaB/ieHwo 12, 
noJiyneHW cxoahwm nyTewi. JImhmh 121 npaianHecKM nepneHAMKyjiapHw jwhmhm 71 11 npoxoA*T nepe3 tomkm 
TpoMHoro nepeceMeHun jimhmCi 11, 21 m 71, KOTopwe T3kwm o6pa3owi craHOBjrrca TOHKaMM neTBepHoro 
nepeceneHwa 13. 3tm tomkm nepeceMeHna 13 ABnaiOTCH aHannTHHecKHMw y3naww n y3nawin cyMMwpoBaHMfl 
A/ifl ceTKM 10, TorAa KaK tomkm HeHeTBepHoro nepeceqeHHfl 14 jmnflioTcq y3Jiawn cyMMupoBaHMa. 

nnoTHOCTb aHannTMHecKMX y3JiOB a^h k8>kaom H3 ceTOK 5, 6 n 10 Bw5wpaeTca Tan, hto6w nonynnTb 
npocrpaHCTBeHHoe MOAennposaHne npaBw/ibHOM noBepxHocTM Ann ncnorib3yeMoro ycrpoMCTBa, 
noAxoA^iAero k noAAepwMBaiomeM ero aHariMTMHecKOM ceTKe. ripaBUJibHoe npocrpaHCTBeHHoe 
MOAennpoBaHne noBepxHOCTw aAarrmpyeTca k npocrpaHCTBeHH bi m Kone6aHMflM nojifl CKopocrew okojio stom 

nOBepXHOCTM. 

nnoTHOCTb OCT BAonb aHanMTMHecKiix jiuhum Bbi6npaeTCJi TaK, HTo6bi KoppeKTHo nccneAOBaTb OTpawaTe/iM 
cpeAbi c MaKCMMa/ibHbiM naAeHneM mjim AM^paKUMK), npMcyTCTByiouayio b cpeAe c Me/ibio ananma 

KpMBH3Hbl. 

Ka>KAafl OCT aHa/wTMHecKOfl nMHMM rpynnnpyeT AocraTOMHo MHoro cewcMimecKMx Tpacc, a3MMyT KOTopbix, 
to ecrb a3iiwiyT napw mctomhmk - npweMHWK, CB«3aHHbix Me>KAy co6om, 6jim30k k a3MMyTy paccMaTpMBaeMoro 
HanpaB/ieHMJi, hto6w BbinoxiHMTb aHann3 KpMBM3Hbi kpmbom BpewieHW npo6era ceMCMUMecKnx bojih An« otofo 
a3MMyTa. 

Bwpa)KeHMe "peanbHO BbicrrpoeHbi b /imhmk)", ncno/ib30BaHHoe Bbiiue, 03HanaeT cooTBeTCTBMe ymoBOM 
TonepaHTHOCTM aHajiM3a, aji« KOToporo mokct 6biTb AonyuieHa oujn6Ka npn6jin3MTenbHo b 15° 

OTHOCMTeilbHO COJIMHeftHOCTM napbl MCTOHHMK - npMeMHMK 11 aHaJIMTMHeCKMX J1HHMM. 

TaioKe mo>kho CB«3aTb 2 x 2D-, 3 x 2D- mjim 4 x 2D-oxBaT c cewcMimecKHM oxb3tom 3D-Twna, 
npeABapnTeribHo cAenaHHbiM aji* M3yMaeMOM cpeAbi. 

Our. 4 AeMOHcrpwpyeT npuwiep Kap™ oxBaTa Axia aHanurwHecKOM ceTKM 5 Ha c})nr. 1 . BAonb aHaxiMTunecKHX 
nnHMt% 11 w 21 cymecTByeT 6onbUJoe nucno CT (okojio 160), cpaBHMBaeMoe c mmchom CT BAonb /iuhmm, 

KOTOpbie He HBJlfllOTCfl aHariMTMHeCKHMM JlUHMflMM (32). 

Cuma^bi npucyTCTByfOT b Asyx OTAenbHbix rpynnax: 

a) CMmanbi, 3anwcaHHbie c o6u4mmm cpeAHMMw tohk3mm BAonb aHajiMTunecKnx jimhuPi; h 

6) cwmanbi, 3anncaHHt>ie c o6iammm cpeAHUMM TOHKawiw 3a npeAenawiM aHannTunecKnx nmm. 

H3HaMa/ibHo BbiflenHK>TCfl Tpaccw c o6mwvm cpeAHMMM TOMKaMM Ha aHa/inTWMecKnx nnHnnx. Ohh 
npeAcrasnflioT co6om o6mwe cpeAHne towkm, copTMpoBaHHbie TaK, KaK ecnii 6w stm Tpaccw 6binn 2D-Tnna. 
OCT 0TAen«K)Tc^ ot Tpacc, Ka>KAa« niweeT abomhom, TpOMHOti w MeTBepHOM aHanMTMMecKUM y3en comacHo 
MH4>opMai4MM, 3anncaHHOM mjim b HanpaBneHMw OTAenbHoro a3HMyTa m b opToroHanbHOM 2 x 2D- 
HanpaBJieHMM, unw b Tpex HanpaBJieHnqx (3 x 2D), nnn b neTbipex HanpaB/ieHWRx npn 45°. B k3>kaom 
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aHajiMTunecKOM y3ne m ajia Ka>KAoro HanpasneHUfl npoBOflMTca M3MepeHwe napaMeTpoB tg m t p Ana Ka>KAoro 
qe/ioro Hucna M3 aHanM3a KpnBM3Hbi, kbk o6t>flCHHeTCfl b naTeHTe OpaHqun FR, 2 729 766. 

B cnynae flByx HanpaBneHMfi npMHMMaeTca, hto cyiiiecTByeT tomh3ji opweHTaMMa FIAflEHl/IH i/i 
nPOCTHPAHMR B stom cnynae ABa M3iviepeHHbix 3HaMeHwn tp Ana OAMHaKOBoro to ABnaioTca ABywiq 

3KcrrpeManbHbiMM 3HaneHH5iMM t p min n ^ max 



B cnynae neTbipex HanpaBneHMM napawieipbi a , T , ^ min w tp max , onucbiBafOLque cfcopwiy 3oht3 noKaxibHoro 

CyMMMpOBaHMfl, BblBOA^TCfl M3 MeTbipeX M3MepeHHblX 3HaHeHliM tp A^fl OAMHaKOBOrO ^ B Ka>KflOM 

HanpaBjieHMM m nyTeiw TeH3opHofi HHBepcun. 

Yron (X npeAcraBJiaeT co6om opueHTauiiK) rnaBHofi ocm 30Kra cyMMMpoBaHna OTHociiTe/ibHO HeKOTopou 
6a30BOM ocm. Ecjim yron g OTHOCMTenbHO maBHofi ocm 30HTa cyMMMpoBaHwa onpeAeneH, 3HaHeHne ^(q) 

BbiMMcnfleTcn no $opMyne: 

t «S» = -2 £ £ <X> 

p mm max 2~ 

t sin 0+t, cos ©-T 
P P 

A3MMyT 0 Tpaccw OTHOCMTenbHO 6a30Bo8 ocm BbNMcnyieTca no 4>opMyne: 
*=W-0(2) 

JlapawieTp ^(q) cbmbh c iojkaom TpaccoM, 3anMcaHH0M b none, onpeAeneHHOM ee a3MMyT0M ^ m ee 
cwiemeHMeM £ nocpeACTBOM ypaBHeHMM (1) m (2). 



HaicnoHHafl KoppeKMMH At, npwMeHaeMafl k A3hho^ Tpacce Ana nocneAyHDi^ero cyMMupoBaHwa b 

OAMHaKOBO^ cj>a3e pa3nwHHbixTpacc qnewKM ("6MHa"). MMewmew pa3nMMHbie a3MMyTbi m HaKnoHbi, cmuaeTca 
no (Jjopwiyne: 

At = -t <®>+y t <®> 2 +^ 2 v 2 C3> 
p y p © 

TaKMM o6pa30M, nocpeACTBOM 4 x 2D-oxBaTa, accouMMpyewioro c 3D-oxBaTOM, mokho BbinonHMTb 
ycMneHHoe cywiMMpoBaHMe bo Bcex jmeiiKax ("6MHax H ), nona napaMeTpw cyMMMpOBaHMP 33bmcat ot 
a3MMyTa, KOTopww onpeAenneTca cno>KHofi tcjctohmkom. 

Me>KAy ABywiq AHaroHanbHO n potm boctoh lm m m m m nocneAOBaTenbHbiMM aHanMTMnecKMMM y3naMM 
M3MepeHHbie 3HaneHM« MHTepnonMpyiOTcn nMHeifao m nepneHAMKynnpHo HanpaBneHMK) sanMCbiBaiou^eM 
nMHMM. flna noKpbiTMfl wiecrHoc™ ceTKOft Tpe6yroTc« neTbipe MHTepnonqqMM. Jlio6afl cpeAHaa tomio 3a 
npeAenaMM AwaroHanbHbix nMHMfi 6yAeT CHa6>KeHa neTbipbwia 3HaMeHMflMM t p> nHTepnonnpyeMbiMM 
6MnMHeMHO M3 MHrepnonMpoBaHHbix 3HaneHMfi BAonb AnaroHanefi Ka>KAoro cooTBeTCTByjoujero KBaApaTa. 
TaKMM o6pa30M, BbmMcn*)OTCfl napawieTpw w , T , ^ mln m t p max , onpeAenaiomKe $opMy 30HTa noKanbHoro 

CyMMMpOBaHMfl. 



B cnynae 2 x 2D-oxBaTa napawieTp t He wtoweT 6brrb npawio BbiMMcneH. CymecrByeT ABa peweHMa 3tom 

npoSnewibi. nepBoe - Mcnonb30BaTb TpeTbe HanpaBneHMe, HaicnoHeHHoe npuwiepHo noA 45° k oAHOMy M3 
AByx npeAWAyiMMX HanpaBneHMM (M3MeHeHMe b 3 x 2D-TMn), hto6w nonynMTb He3aBMCMMoe M3iviepeHMe m 

oueHMTb napaivieTp T- BTopoe peiueHMe (b cnynae He oiwiukom oio>khom cpeAbi) - MnM ocymecrBHTb 
annpoKCMMauMjo, HanpMwiepT=0, Mnw hbmtm onTMivianbHoe 3HaneHMe 3Toro napawieTpa f\s\* cyMMnpoBaHMn, 
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HanpMMep, CKaHMpoBaHMewi 3HaneHHM T b Ka>KAOM 3D-flHeMKe ("6v\ne") v\nu rpynne 3D-flneeK. 

B tom cnynae, KorAa eAMHCTBeHHaa crpyioypHafl ocb oTBesaeT 3 x 2D-rnnoTe3aM, >KenaTejibHa opueHTaunfl 
flByx nepneHAMKy/iapHbix HanpaBneHUM aHanMTHMecKOM ceTKM c ochmm HAflEHMfl n HPOCTHPAHUH, tbk 
KaKTorfla pewaeMbie TeH3opHbie ypaBHeHMji ynpomaroTca, ho ohm He HywHbi, noTOMy mto atia Ka>KAoro 
aHannTMHecKoro y3na cymecrByioT Tpn He3aBiicMMbix n3MepeHM« KpHBM3Hbi t^,, tp 2 m tp 3 f\nn Haxo^qeHMfl 

Tpex Hen3BecTHbix napawieTpoB (tp mln , tp max n T ). 

Mto6w nonynnTb npocrpaHCTBeHHoe MOAe/wpoBaHMe 4 x 2D+3D-noBepxHocrn J noAXOAflujee pnn 
onucaHHO^ Bbiiue o6pa6oTKw, moxho ncnonb30BaTb nio6bie ycrpoMCTBa, o6ecneHHBaK>uine no/iyneHMe 2D- m 
3D-oxBaTa, m t3kmm cnoco6oM nonyHMTb oxBaT, Tpe6yewbiM &na ashhom o6pa6oTKM. fl/ia perncTpaunn 
cumajiOB npeMMymecTBeHHO Mcnojib3yeTca ocHOBHoe ycrpoMCTBO 2 x 2D+1 x 3D-™na, n KOM6nHnpyeivioe c 
ApyrnMM ycrpoMCTBaMM oho npoii3BOAMT no/iHbie oxBaTbi 1 x 3D+4 x 2D- h 2 x 3D+4 x 2D-Tnna BMecrre c 
cy 6oxBaTa m m 2 x 3D+2 x 2D-; 2 x 3D+3 x 2D-; 1 x 3D+2 x 2D-; 1 x 3D+3 x 2D-Tnna. 

HanpMMep, oxBaT 1 x 3D+4 x 2D-TMna MoaceT 6biTb nojiyneH KOM6nHnpoBaHneM 1 x 3D+2 x 2D-oxBaTa c 2 x 
2D-oxBaTOM m/im 1 x 3D+1 x 2D-oxBaTa c 3 x 2D-oxBaTOM h/im 1 x 3D-oxB3Ta c 4 x 2D-oxBaTOM. 

Mto6w no/iyHMTb stm oxBaTbi, mo>kho wcnojib30BaTb ABa BapnaHTa ycTpoticTB, noKa3aHHbix Ha c|DMr.6 m 7. 

Oco6eHHO yAo6Hoe ycTpotfcrBO peanw3ai4MM cnoco6a no M3o6peTeHMK) - sto ycrpofiCTBO ormcaHHoro 
mme mna. 

CucreMbi MCTOMHMKa m npneMHMKa, KOTopwe bxoa*t b 3to ycrrpoMCTBo, n/iaHiipyioT Ha noKpbiBaeMOM 
noBepxHocrn (4)wr.5), mjim 6oneeTOMHO Ha noBepxHOcm, KOTopaa noicpbiBaeTCfl ynoMHHyTbiMM BbiLue 
oxBaTaMw m npeAcrraBJiaeTca aHa/iMTWMecKOM ceTKOM 51, ksk w3o6pa>KeHo Ha {Jmii\1. 

CMcreMa ripweMHiiKa BKmonaeT b ce6a rpynny jimhmm 52, KOTopyio cocraBJiaeT p^A flHeeK, pom6obmahwx v\m 
b 4>opMe npaBMJibHbix KBaapaTOB, c npMeMHMKaMM, pacnono>KeHHbiMM BAo/ib jimhmm aHannTunecKOM ceTKM. 
Tpynna 52 ABMweTca nocne k3>kaom smmccmm mjim cepwii smmccmm, iok o6-bacH*eTCH HMwe, htoSw noKpbub 
BbnueynoMflHyryK) aHanMTMHecKyio ceTKy 51 . 

Ha Ka>KAOM cropoHe *MefiKH 53 rpynnw 52 cymecrByeT sjieMem-apHaa jimhmh npneMHMKOB, KOTopaa 
cj^aKTMHecKM npeAcraBnaeT coSom pha npweMHMKOB 55, HanpMMep neTbipe npneMHMKa, oahh3kobo 

yAajieHHwe Ha paccro^Hne ® Ha3biBaeMoe m e>Krp a ccob bi m paccrroflHueM. 

fljlMHa I Ka>KAOPt J1HHMM npweMHMKOB MeHbLUe, HeM PJ]\AHB CTOpOHbl HMefiKH L aHannTMHecKow CeTKH 51, M 

paBHa L - e, c e/2 Ha Ka>KAOM KOHqe, TaK mto neTbipe noc/ieAOBaTenbHbix jimhum npneMHUKOB, 
pacnono>KeHHbie b (})opMe Kpecra m OTHOC«mnecfl k MeTbipeM coceAHMM ^nePiKaM rpynnw, HaxoAflTcn Ha 
pacxrojiHMii ® b Ka>KAOM M3 AByx nepneHAMKyrmpHbix HanpaB^eHMM. flpyrnMM cnoBaMw, nnHnw npneMHMKoe 
pacnonaraioTCfl b nepneHAHKyruipHbix HanpaBneHidflx tbk, mto KBaApaTHbiM pa3pbiB c ahmhom crropoHbi e 
,2°' 5 /2 C03AaeTc« Ha nepeceneHMM yi<a3aHHbix HanpaB/ieHwft, m Ha BeptiMHax «MeeK aHannTHMecKOM ceTKM 51 

npneMHMKM OTcyTcrrey fOT . CooTBeTCTBeHHo KOHLjbi 3fi6MeHTapHbix jiMHMM npneMHUKOB 54 yAaneHbi OT K0HL40B 
ctopoh aneMKM aHannTMMecKOM ceTKM, Ha KOToport ohm pacnojioweHbi. 

KOJIMHeCTBO 3iieMeHTapHblX J1MHMM npMeMHMKOB MJ1M nOCn^AOBaTe/lbHOCTb SJieMeHTapHblX riMHMM Ka>KAOM 

npMHMMaromeM /imhhm cymecrBeHHo 33bmcmt ot pa3MepoB rpynnw, KOTopan ABM>KeTC« HaA a Han MTMMecKoCi 

CeTKOM. 

CwcreMa McroHHMKa Mo>KeT MMeTb pa3nMMHyro <})opMy b 33BMCmmoctm ot npMpoAbi mctomhhk3 m KoriMHecTBa 
mctomhmkob, Mcno/ib3yeMbix a^« Ka>KAoro Bbicrpena. 

KorAa b KaMecTBe McroMHMKa Mcnonb3yeTca oamhomhw^ BM6paTop, HeoSxoAMMo nepeABMraTb ero ot tomkm k 
TOHKe npM Ka^OM Bbicrpene; oahbko mokho Mcnoxib30BaTb MHO>KecTBo BM6paTopoB, KOTopwe mo>kho 
npwBOAMTb b AeMCTBwe oAHOBpeMeHHO mjim nocneAOBaTenbHo oamh 3a ApyrMM. Ecjim b KanecTBe mctohhmk3 
wcnonb3yeTCfl noAPbiB B3pbiBHaTbix BeiqecTB, mx pacno/iaraioT Ha MecTHocrM b cooTBeTCTBM m c tmiiom 
no/iyMaeMoro oxBaTa. 
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Mto6w nonyMMTb npocrofi 2D-oxBaT, Heo6xoflMMO McnycKaTb m npiiHMMaTb cwman b HanpaBneHMM 
CMeu^eHnq D v to ecTb mctomhmk(m) 57 "KOJiMHeapeH" c npMeMHMKaMM 55. CojinHewHOCTb flocTuraeTcn Torfla, 
Korfla mctomhmk(m) 57 HaxoflMTCj? b oahom pqfly c npMewiHMKaMM 55 MJllI OKOJIO HMX, ho He Ha TOfi )Ke J1HHMM. 
npocrofi 3D-oxBaT nonyMaeTca c npweMHMKaMU 55', KOTopwe pacnonoweHbi b flByx nanpaBneHMax flpyr k 
Apyry noA yrnoM, KpaTHbiM 45° b Bbi6paHH0M npnwiepe. 

B npuwiepe, noKa3aHHOM Ha 4>nr.6, Bbicrpen BbinonHeH Me>Kfly flBywiq npneMHnKawin 55 m (£aKTMMecKM Ha 
nonoBMHe paccTOflHMfl Me>K/jy flBywia nocneAOBaTenbHbiMM npweMHMKaMn 55. B stom cnyMae MMeeTca 
hctohhmk b Mempe 56' pa3pbiBa 56, pacnonoweHHoro Me>KAy huhhamm npnewiHUKOB. Ecjih npMBOAflTca b 
AefiCTBMe TOJibKO npweMHMKM 55, nonyMaeTca npocrroM 2D-oxBaT. Ecnn aKTMBMpywTCfl npMeMHMKM 55 m 55' 
AByx nepneHAMKynnpHbix jimhh^ npMeMHMKOB, to nonynaeTCfl 3D- w 2 x 2D-oxBaT. EcnM aKTMBMpyeTca 3wr3ar 
M3 Tpex nMHMM npneMHMKOB (crpejiio D 2 ), nonyMaeTca 1 x 3D+3 x 2D-oxBaT. EcnM mctomhmk HaxoAHTca b 
ueHTpe 56' pa3pbiBa 56, nonyMaeMbifr oxBaT othocmtca k onucaHHoiwy 3Aecb Tuny A. 

Ecnw mctomhmk pacnonoweH OMeHb 6jim3ko k npneMHMKawi 55 m 55' mhm HaA hmmm ($Mr. 7), to ecrb mctomhmk 
b LieHTpe 56* pa3pbiBa 56 OTcyTCTByeT, to TeM we cnoco6oM, mto m paHee, nonyMaioTca oxBaTbi 2D- 
(conMHetiHbie mctomhmkm m npMeMHMKn), 1 x 3D+2 x 2D- (mctomhmkm m npMeMHMKM b nepneHAMKynqpHbix 
HanpaB/ieHMflx) m 1 x 3D+3 x 2D-TMna (3Mr3aroo6pa3Hbie mctomhmkm m npMeMHMKM). Oah3ko oxBaT c 
OTcyTCTBMeM McroMHMKa b uem-pe 56' pa3pbiBa 56 othocmtch k onMcaHHOMy 3Aecb oxBaTy C-TMna! 

flBa TMna oxBaTOB A m C Moryr, OMeBMAHO, 6biTb CKOM6MHMpoBaHbi BbmonHeHMeM BbiCTpenoB 
nocneAOBaTeribHo b pacnono>KeHMM npMeMHMKOB Ka>KAOM aneMem-apHofi hmhmm npMeMHMKOB 54 m Ha 
nonoBMHe paccroflHMH Me>KAy AByMfl nocneAOBaTe/ibHbiMM npMBMHMKaMM 55 m 55' Ka>KAOii 3/iewieHTapHOM 
nMHMM npMeMHMKOB, m Ha nepeceMeHMM 56* HanpaBneHM^ stmx aneMehrrapHbix /imhmm npMeMHMKOB. 
AHa/iMTMMecKMfi y3en 80 3Toro KOM6MHMpoBaHMH noKa3aH Ha 4>mi\ 8, rAe MepHbiMM TOMKaMM 81 noKa3aHbi 

CpeAHMe TOMKM, KpeCTbl COOTBeTCTBy K)T MCT0MHMK3M, KBaApaTbl - npMeMHMK3M, y3Jlbl 80 COOTBeTCTBytOT 

neTBepHbiM y3JiaM Ha $Mr.3. KoM6MHMpOB3HMe MoweT 6brrb BbinonHeHo comacno reo MeTp mm e c km m 
ycnoBMAM, noKa3aHHbiM Ha cfcMr.8. 

HanpMMep, mo>kho ycraHOBMTb b meme ("6MHe M ) ycrpoMCTBO A-TMna c 3D-oxBaTOM paBHbiM 8, c ApyrMM 
ycrpOMCTBOM C-TMna c TeM >Ke oxBaTOM, paciUMpeHHbiM Ha BeriMMMHy 2°« 5 m pa3BepHyTbiM Ha 45° 
OTHOCMTenbHO ycrpoMCTBa A-TMna, mto6w tbkmm o6pa30M nonyMMTb npM AaHHbix ycnoBMax b cpeAHeM 16 
cpeAHMx TOMeK, a3MMy™ m HaxnoHbi kotopwx noKpwBaioT Anana30H Me>KAy BenMMMHOM, MeHbwefi, MeM 
m excrpacco Boe paccTOHHMe, m nonoBMHotf AwaroHanM HaM6onbLuero pa3Mepa b rpynne. 

3aMeTMM, mto npeMMymecTBOM cnoco6a flBnaeTca to, mto oh no3BonaeT npM BbinonHeHMM o6pa6oTKM 

CKOppeKTMpOBaTb KpMBM3Hy KpMBOfi BpeMeHM npo6eicl CeMCMMMeCKMX BOnH (M3BeCTHOM M3 MCCTieflOBaHMfl 4 X 

2D-TMna nonn CKopocrefi b o6meM cnyMae), AaBan B03M0>KH0CTb oAHoc|)a3Horo cyMMMpoBaHMH Bcex 
a3MMyTOB m Bcex HaKnoHOB, HanpMMep, Aawe KorAa 3Ta KoppeKqMf? flBJineTca <pyHmy\e\A a3MMyra. TorAa 
Aa)Ke b cnyMae cjiokhom tcktohmkm mo>kho M3B/ieMb MaKCMManbHyK) nonb3y M3 M36biTOMHbix oTpaweHHbix 
CMmanoB, TorAa KaK cpeAHMe 3HaMeHM« HecBfl3aHHbix CMma/ioB m ujyMa M3 3anMceii, ana KOTopbix 
mctomhmkm m npMeMHMKM pacnpeAe/ieHbi Ha noBepxHocTM m craTM ctmm ecKM pacnono>KeHbi AaneKo Apyr ot 
Apyra, CMJibHo ocna6nflK)TCfl nocne cno?KeHMq. 

KaK noKa3aHO b BMAe A^arpaMM Ha cf)Mr.6 m 7, Ka>KAaR nMHM« npMeMHMKOB oSecneMeHa nepeAaTMMKOM 90, 
KOTopwM MMeeT paAwocBH3b, HanpMMep, Mepe3 paAwoycTaHOBKy, c 3anMCbiBaK)ineM na6opaTopMeM, KOTopan 
npMHMMaeT CMmanw ot onpeAeneHHoro MMcna jimhmm npMeMHMKOB nnn Ka>KAoro BbiCTpena, opraHM3yeT mx b 
rpynnbi m 3anMCbiBaeT Ha MamwTHbie HOCMTenM, HanpMMep a^i« o6pa6oTKM cnoco6oM no HacronLueMy 

M306peTeHMK). 

MtoSw M36e>KaTb npoSneM nepeceMeHMM hmhmm npMeMHMKOB m b cnyMae Mcnonb30BaHM« BM6paTopoB, KaK 
noica3aHo na c{)Mr.6 m 7, npeAnoMTMTenbHo BbicrraBMTb Ase napannenbHbie nMHMM mctomhmkob Ha 

COOTBeTCTByiOtAMe npOTMBOnOnOKHbie CTOpOHbl nMHMM npMeMHMKOB, BAOnb KOTOpO^ 3TM ABe nMHMM 

mctomhmkob ABMraioTCfl, paccTOPHMe Me>KAy Ka>KAOM nMHMeM mctomhmkob m nMHMeM npMeMHMKOB 6yAeT 
paBHbiM e/4, HanpMMep: 

- tomkm McroMHMKa m npMeMHMKa a Han MTMMecKOM ceTKM 51 onpeAenflfOTcn nocpeACTBOM Tonorpac()MMecKOM 

CbeMKM; 

- rpynna 52 nnaHMpyeTCH Ha AocraTOMHO SonbiuoM nnomaAM a Han mtmmbckom ceTKM, mto6w npMHfrrb Bee 
Heo6xoAMMbie cMmanbi; 
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- MCTOHHMKM npMBOflflTCfl B ASMCTBMe BflOHb J1MHMM npMeMHMKOB WW no npflMOM flMHMM, MflM nO 

3nr3aroo6pa3H0M, noKpbiBaa bck) ruiomaflb rpynnw, TonbKO cumanbi oTrmHWfi npweMHtiKOB, Mcnonb3yeMbie 
Ann nojiyneHiifl oxbstob 3D- m/mjw 2D-Twna, 3amicwBaK>TCH b Ka>KAoii TOHKe ncroMHMKa; 

- Ana oxBaTa Tuna A Ka>KAafl tohk3 Bbicrpena pacnonoxeHa no AO/iroTe Ha no3ni_inn b qempe Me>KAy ABywm 
nocneAOBaTenbHbiMn npweMHMKaMM m b uempe pa3pwBOB Me>KAy rwHMflMM npnewiHUKOB ($nr.6); 

- Ana oxBaia Tuna C Ka>KAaa TOMKa BwcTpena pacnono>KeHa no AOJinyre Ha k3>kaom npneMHUKe win Ha 
cooTBeTCTByiomMX npoTMBonojio>KHbix CToponax Ka>KAoro npweMHMKa (4wr.7); 

- ecnn npuHnwiaJomafl cucreMa BKnKwaeT b ce6a 6ojiee oahom fie\/\crBy\ou\ev\ jiuhmm npneMHMKOB, mto6w 
3aBepuJMTb oxBaT b rpynne, mo>kho Mcno;ib30BaTb Apyme mctohhmkm (Ha 3nr3aroo6pa3Hoii kjw npaiviow 
jiuhim); 

- KorAa a™ rpynnw nonyMeHw aAeKBaTHbie 2D- m 3D-oxBaTbi, yKa3aHHaa rpynna ABHweTca k coceAHefi nacTM 
aHannTMHecKoi^ cctkh TaK, wto6w nocneAyiomne Bbicrpenw rapaHTupoBajin HenpepwBHbifi m OAHopoAHbiifi 

OXBaT. 

OnucaHHbie Bbiwe ycrpoficxBa Moryr 6wTb wcnonb30BaHbi npw cbewiKe OKeaHimecKoro Ana (COfl). ripn 

T3K0M npMMeHeHMM reOCfcOHHWM Tlin npMeMHUKOB C OAHMM UnM TpeMfl K0Mn0H6HT3MM M/MJriM rMAP0C}30Hbl 

pacnonaraiOTcq Ha MopcKOM AHe, Hanprnwep, nyTew paccnuiaHMH Tawe/ibix ceMCMnnecKnx Ka6e/iew M3 
Ka6enbKnaAyu4nx K0pa6nefi. 3rv\ npnewiHUKM csw3aHbi c 3anucbiBai0ULieft Jia6opaTopnew. BwcTpen 
ocymecTBnaeTCH c noBepxHocm, Hanpwwep c JiOAKM-MCTOHHMKa c B03AywH0M nyuiKotf . 

flna no/iyseHMfl 3annce$i Tuna A mv\ 2 x 2D+1 x 3D-Tnna Hy>KHo npoAe/iaTb cneAyioiqyio npoueAypy: 

- nepBOHanajibHo oSecnemiBaeTCH aoct3tomho Ko/iMHecTBO Ka6eneii m 3anwcbiBaioLMMx /ia6opaTopnw a^h 
noKpwTMfl rpynnw 1 x 3D+2 x2D-Twna (noJiHbifi 3D-oxBaT AOCTwraeTca nepecMeroM stoli rpynnbi); 

-nepBaa Macca Ka6e/iew paccrtuiaeTca b nepBOM HanpaBneHww, Hanpwwep ceBepHOM, hto6w onpeAennTb 
nepBoe HanpaBneHMe anew™ b rpynne; 

- 3aTeM Taraa >Ke nnn APyraa wiacca Ka6enefi paccrwnaeTca HaA rpynnow b nepneHAw<ynapHOM 
HanpaBJieHMM, Hanpmuep 3anaAHOM, mto6w nonynnTb nepeceneHMa iwe>KAy HanpaBneHHaMH n cpeAHJOto 
TOHKy AByx coceAHMX npneMHMKOB; oto AenaeT npuHnwiatOLAyK) reoivieTpwo aHanornHHOii ycTpoMCTBaM A- n 
C-TwnoB; 

- 3aTeM MoryT 6biTb npoi43BeAeHbi Bbicrpenw, HanpuMep, nepBOHaManbHO BAO/ib cepnw nmm, n/iaBaioiAnx 
npw BepTMKanbHOM pacnonoKeHwn b p«A c Ka>KAOM m ceBepHbix jimhmm, 3aTewi Apyran cepwa BbicipenoB npn 
BepTMKanbHOM pacno/io>KeHkiii b p«A c 3anaAHbiMM jimhupmm, mjih b HanpaBneHnn Bflonb hmhuh, cfiMKcupyfl 

TOMKM BblCTpejlOB Me>KAy AByMfl TOMKaMM npilGMHMKOB (TMn A), MHM Ha 3TMX TOHKaX npweMHMKOB (mn C); 

- mo>kho 3anwcaTb, HanpMMep, cwmajibi ot Ka>KAoro npnewiHUKa rpynnw a™ Ka>KAoro Bbicrpena, n saTeM 
3anwcM coprnpyiOTcq CHOBa npa BOcco3AaHHfi Tpe6yeMbix oahopoahwx 2D- m 3D-oxBaTOB rpynnw. 

3aTeM AocraTOMHO nepeABuraTb rpynny Ha coorBeTCTByiouuee paccTonHne, HanpuMep CHanana npqMO Ha 
ceBep, noTOM npniwio Ha 3anaA, hto6w nocreneHHo noKpwTb bcw Tpe6yeiviyK) noBepxHocrrb oxBaTaiwn KaK 2 x 
2D-, TaK m 3D-Tnna, TaK m oahopoahwm o6pa30M, c ue^bio coeAHHeHM^ AaHHwx, HanpuMep, c 
AonojiHMTenbHoR cbeMKO^ 2 x 2D+1 x 3D-Tnna m coBMecrHow mx oSpaSoTKOM. 

CPOPMYJ1A M30BPETEHM51 

1. Cnoco6 o6pa6oTKM OTpa>KeHHbix ce^CMMnecKnx cumanoB nna M3yHeHna cpeAw co cjio>khom TeKTOHMKOM 
nyieM ncno/ib30BaHiin, no KpaiiHe^ Mepe, OAHoro MCTOHHMKa ynpyrux bojih h npnewiHUKOB bojih, 
0Tpa>KeHHbix, no KpaiiHeii wiepe, oahmm oTpa>Katou4MM ajiewieHTOM cpeAw, npn stom OTpa>KeHHbie bojihw 
3anwcwBaK)TC« b c|)opMe ce^CMnnecKnx Tpacc, OT/iimaiOLUMMCj? TeM, hto a) reHepupyjoT AOcraTOHHo 
6ojibtuoe Hucno ceMCMMMecKwx Tpacc BAo/ib 3apaHee onpeAeneHHoro nepBoro HanpaBnenup Ana nonyMeHun 
b 3tom nepBOM HanpaBJieHMM nepBoro n/ioTHoro pacnpeAeneHiiq cpeAHMx ToneK nap hctohhmk - npneiviHUK, 
KOTopwe npow3BOAHT ynoMAHyTbie cewcMWHecKne Tpaccw, n k3>kaom h3 cpeAHnx tomgk, 
pacnpeAejieHHbix BAonb nepBoro HanpaBJieHMn, o6pa3y»OT MOHTaw ceMCMnnecKnx Tpacc o6ii4nx cpeAHnx 
ToneK (OCT), rpynnnpyj? Bee ceCicMMMecKne Tpaccw, npon3B8A6HHW8 napawin mctohhmk - npneiwiHUK, 
KOTopwe no cyiAecTBy BbicrpoeHbi b jimhmk) BAO^b nepBoro HanpaBJieHna, npn stom cpeAHqn tomk3 k8>kaom 
napw coBnaAaeT c o6lammm cpeAHMwin TOHKawin Mom*a>Ka ce^CMnnecKnx Tpacc; 6) o6pa3yK)T BTopoe 
nnoTHoe pacnpeAeneHwe cpeAHMX ToneK BAOJib BToporo HanpaBJieHUfi, nepneHAHKynnpHoro ynowiflHyTOMy 
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nepBOMy HanpaBneHuro, a mohtsdk cewcMnnecKnx Tpacc 06U4HX cpeAHHx ToneK o6pa3yKrr j\m Ka>KAOfi W3 
cpeflHux ToneK, pacnpeAeneHHbix BAO/ib BToporo HanpaBneHM*, rpynnwpya Bee Tpaccbi, npoii3BefleHHbie 
napaivin ncroMHtiK-npneMHMK, KOTopwe no cymecrBy BbicrpoeHbi b nuiHmo BAonb BToporo HanpaBnenwfl, npn 
3tom cpeflHaa TOHKa Ka>KAOM napw coBnaAaeT c o6ihmmh cpeAHHMH TOHKawin MOKrawa ceiiCMnnecKnx Tpacc, 
mtoSw nonyHMTb cepnn jimhmm o6iamx cpeAHMx ToneK, napannenbHbix nepBowiy m BTopowiy HanpaBiieHMflM, 
KOTopwe o6pa3y»OT aHannTunecKyK) ceTKy m ee nepenpecTnq - aHajiMTMnecKne y3nw, Hucno cewcMnnecKnx 
Tpacc b KawAOM MOHTa>Ke cefiCMMHecKiix Tpacc o6iumx cpeAHwx TOMe* AocrraTOMHO f\nn npoBeAeHwa aHann3a 
KpuBbix BpeivieHM npo6era ceMCMnnecKnx bojih. 

2. Cnoco6 no n. 1 , oTnMnaioiUHfiCfl TeM, mto renepupyioTTpeTbe nnoTHoe pacnpeAeneHHe cpeAHMXTOMeK 
BAO/ib TpeTbero HanpaBneHvm m ajih Ka>KAofi M3 cpeAHMx TOMeK, pacnpeAeneHHbix BAonb TpeTbero 
HanpaBJieHMfl, o6pa3yK)T moht3>k ceMCMnnecKnx Tpacc o6mnx cpeAHiix TOMeK, rpynnnpya Bee ceficMMHecKwe 
Tpaccbi, npoM3BeAeHHwe napawin ncroHHUK-npneMHUK, KOTopwe no cymecrBy BbicrpoeHbi b nnHwra BAonb 
TpeTbero HanpaBneHwa, npw stom cpeAHaa tomkb Ka>KAOM napw coBnaAaeT c o6mi4MM cpeAHMMM tomiqmh 
OCT MOHTa>Ka cewcMimecKnx Tpacc, a hmcjio ceficMHMecKwx Tpacc b k3>kaom MOHTawe cetfcMHMecKwx Tpacc 
o6u4wx ToneK AOcraTOMHO Ana npoBeAeHwa aHann3a kpmbwx BpewieHM npo6era cefiCMiiHecKMx bojih. 

3. Cnoco6 no n. 1, OT/iimaK)ii|Hfiicfl TeM, mto reHepiipyior neTBepToe nnoTHoe pacnpeAeneHne cpeflHi/ix ToneK 
BAonb MeTBepToro HanpaBJieHMn m aha Ka>KAOM M3 cpeAHnx ToneK, pacnpeAeneHHbix BAonb MeTBepToro 
HanpaBneHMfl, o6pa3yioT MOHTa>K ceficMMMecKwx Tpacc o6u|mx cpeAHMx tohck, rpynnnpyp see cewcMMMecKne 
Tpaccw, npoM3BeAeHHbie napawin McroHHUK-npneMHMK, Koropwe no cyiuecrBy BbicrpoeHbi b nnHwo BAonb 
MeTBepToro HanpaBneHny?, npn stom cpeAHflfl TOMKa io)kaom napw coBnaAaeT c o6mefi cpeAHew tohkoCi 
MOHTa>Ka ceMCMMMecKMx Tpacc, a Hi/icno cewcMHHecKiix Tpacc b io>kaom MOHTawe ceticMMHecKwx Tpacc 
ochobhwx cpeAHMx TOMeK AOCTaTOHHOAJif npoBeAeHwa aHanii3a kpmbwx BpewieHM npo6era ceftcMMHecKnx 

BOHH. 

4. Cnoco6 no n. 2 wnw 3, OTniiMaiOLHiMCfl TeM, hto Ka>Kfloe 113 TpeTbero m MeTBepToro HanpaBneHMW 7, 12 
HaxoAWTca noA yrnoM npMMepHO 45° k Ka>KAOMy M3 nepBoro m BToporo HanpaBneHMti 1, 2. 

5. Cnoco6 no nio6oMy M3 nn. 1-4, ornwHaroiUHMCH TeM, hto aHanwmMecKa* ceTKa 5, 6, 10 cocraBnaeT 
ocHOBy f\m ycrpoMCTB perMCTpaqMM OTpa>KeHHbix cewcMMHecKwx cumanoB. 

6. Cnoco6 no nio6oMy H3 nn. 1-5, oTniwaiomMMca Tewi, mto 3D-oxBaT nnoTHoro noBepxHOCTHoro 
pacnpeAeneHMP BbinonHqiOT OAHOBpeiweHHo c nocrpoeHweM aHanMTMMecKoPI ce™ 5, 6, 10, m cpeAHMe 
tomkh, pacnpeAeneHHbie BAonb Ka>KAoro m ynowi«HyTbix HanpaBneHni^, OTAen^ioT ot cpeAHwx TOMeK, 
nonyMeHHbix An« 3D-oxB3Ta. 

7. Cnoco6 no nio6oMy M3 nn. 1 - 5, OTniiHaKHHtiiic* Tewi, mto aHa/iMTMMecKyio ceTKy 5, 6, 10 Mcnonb3yK)T c 
ocymecrBneHHbiM npeABapMTenbHO 3D-oxBaT0M. 

8. Cnoco6 no JiK)6oMy M3 nn. 1-7, OTnuHaiomMMCfl TeM, mto Ana Kax<AOft OCT, cooTBeTCTByioiAeM 
aHannTHMecKOMy y3ny, 3HaMeHiie KpMBM3Hbi kpmbom BpeMeHii npo6era certcMWMecKwx BonH onpeAenqjoT b 
Ka>KAOM HanpaBneHMH n nonyMeHHbieTaKMM nyTeM 3HaHeHM5i wcnonb3yioT ana onpeAenenun KOMnoHeHTOB 
nonfi CKopocrew b MOMem* speMeHM Iq, CBfl3aHHbifi c BbiiiieHa3BaHHbiMM o6l^hmm cpeAHMMM tomk3mh, v\ Ana 
AaHHoro OTpa)KaK)ii4ero aneMem-a cpeAW ^ flBnaeTca BpeMeHeM BepTMKanbHoro nyTM c 0Tpa>KeHMeM npw 
OTcyrcTBwi cMeineHw« Me>KAy mctomhmkom m npneMHMKOM. 

9. Cnoco6 no n. 8, OTnma\o\wftca TeM, mto TBKMe napaMeTpbi, kbkq, t , tp min , t p max , xapaKTepM3yiotAMe 
reoMeTpwo OTparoiioiAero aneMem-a, onpeAenaioT M3 KOMnoHeHTOB nonq cKopocTeti, cBA3aHHoro c 
yKa3aHHbiM OTpaxaioiAMM aneMeHTOM, 0 npeAcraBnfleT co6om yron Me>KAy nepBbiM m HeKOTopwM 6a30BbiM 
HanpaBneHMAMM, ^ min m ^ cooTBeTCTBeHHO o6o3HaMaiOT 6onee HM3Koe m 6onee BbicoKoe 3HaHeHwa 
naAeHun oTpa)KaiotAero aneMem-a, a T o6o3HaMaeT BpeMfl nyTM. 

10. Cnoco6 no nio6oMy M3 nn. 1-7, OTnuMaioiynftcfl TeM, mto amcmkm aHanHTMMecKOfi ceTKM - npaBunbHbie. 

11. Cnoco6 no n. 10, OTnuMaiomnCicyi TeM, mto HMeMKM aHanwTMMecKoR ceTKM - KBaApaTHbie. 

12. Cnoco6 no n. 10, OTnuMafomnwcn TeM, mto pmcmkm aHanviTMMecKOM ceTKH HMeroT c|DopMy 
napannenorpaMMa. 
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13. ycTpofiCTBo ana ocymecTBneHHH cnoco6a no oflHOMy M3 nn. 1 - 12, 0TJinMaK>ujeeca TeM, mto oho 
C0Aep>KMT, no KpafiHew rwiepe, j\bb p*Aa npneMHUKOB 55, 55', pacnonoweHHbix Ha aHanwTMHecKoft ceTKe 51, 
w, no KpafiHefi wiepe, oamh McnycKajoii4M^ hctomhhk 57, npw stom npnewiHMKH aKTMBM3wpyiOT comacHo Tuny 
nonynaeMoro oxBaTa, yKa3aHHbifi mctomhiik 57 HaxoAWTCfl Ha hum oko/io oflHoro m ynoManyTbix pnflOB 
npneMHMKOB 55 mjim 55' npn KawAOM Bbicrrpene, Ka>KAafl juihmh npnewiHUKOB BK/uonaeT b ce6q 
nocneflOBaTeribHOCTb anewieHTapHbix jiMHwfi npnewiHMKOB 54, Ka>Kflaq aneMeHTapHaa mm* npnewiHMKOB 
pacnojiaraeTcn Ha oahom cropoHe HMefiKw aHa/iHTMMecKOw ceTKM m BicnioMaeT b ce6n AaHHoe mhcjio 
npneMHMKOB 55, 55', npw stom A/WHa L k3>kaom 3/ieMeHTapHow jimhmm npneMHMKOB MeHbiue, Mewi fl/iMHa 

CTOpOHN BblLUeHa3BaHHOM HMefiKM. 

14. ycTpowcTBo no n. 13, OTJiMMaiomeecfl Tewi, mto mctomhiik 57 npn Ka>KflOM Bbicrpene pacno/iaraiOT v\m 
Hafl npneMHMKOM 55, 55', mjiw oneHb 6jim3ko ot Hero. 

15. ycrpoMCTBO no n. 13, OT/wMaiomeecfl TeM, mto wctomhhk 57 npn Ka>KflOM BbiCTpe/ie pacno/iaraiOT Ha 
cpeAHefi TOMKe Me>KAy AByMfl cooTBeTCTByfOiuMMM npneMHuioMM 55 mjih 55'. 

16. YcTpoficTBO no OAHOMy M3 nn. 13 - 15, OTJiwMajomeeca Teiw, Aaa p*Aa npweMHMKOB nepneHAHKyjiapHbi 
ApyrApyry. 

17. ycrpofiCTBO no. 13, oxnMMaiomeecfl TeM, mto kohljw Ka>KAofi axiewieHTapHoCi mwm npneMHMKOB yAa/ieHbi 
ot kohuob ctopohw AMewKM, Ha KOTopow 3tm jimhum npneiviHMKOB pacnonoweHbi. 

18. ycrpoMCTBO no n. 15 win 17, OTJiMMaiomeecfl TeM, mto Bbicrpenbi BbinoxiHniOT Me>KAy 
cooTBeTCTByioujuMifi npneMHMKaMM 3/ieMeHTapHOM jimhmm m Ha nepeceneHnqx HanpaB/ieHMw aneMem-apHbix 
jihhmK npneMHMKOB. 

19. ycrpOMCTBO no n. 14 mxim 17, OTJiMMafoujeecfl TeM, mto Bbicrpenbi Bbino/iHHiOT b no3WL|nflx npneMHMKOB 
KaacAOM 3/ieMeHTapHOM jimhhw npnewiHUKOB. 

20. ycrpoMCTBo no n. 18 wnii 19, OTJiMMaioiijeecfl TeM, mto Bbicrpe/ibi BbinonHHioT nocneAOBaTenbHO b 
no3Mi4nnx npneMHMKOB Ka>KAOft 3/ieMeHTapHOM nwHMM npneMHMKOB, b cpeAHew TOMKe Me>KAy ABywin 
noc^eAOBaTe/ibHbiMM npueMHHK3Mn k8>kaom ajieMem-apHofi hmhum npneMHMKOB m Ha nepeceMeHwax 
HanpaajieHM^ 3neMeHTapHbix jimhmPi npneMHMKOB. 

21. ycrpofiCTBO no OAHOMy M3 nn. 13 - 17, OTnMMarcmeecsi TeM, mto Ha6op aneMem-apHbix jihhhm 
npneMHUKOB cocraB/ifleT rpynny jimhmm 52, KOTopaa ABMweTca HaA aHannTHMecKOM ceTKow 51. 
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